The ovaries of hamsters hypophysectomized (ii) on the afternoonof proestrus synthesize in vitro substantial amounts of progesterone for as long as 20 days post-H (Taya and Greenwald, 1979b) . The purpose of the present study was to identify by histochemistry and ultrastructure the ovarian cell type which still possessed the enzymes capable of steroidogenesis despite the long term absence of gonadotropins.
INTRODUCTION
In the hypophysectomized (H) rat, pri mordiat follicles continually develop but invariably undergo atresia by the time of antrat formation ; the regressed ovaries therefore con tam only interstitial tissue and small preantral follicles (Smith, 1930) . Whereas ovarian folli des and corpora lutea of the rabbit show extensive regression within 5 â€"¿ 6 days after hypophysectomy, changes in the interstitium occur more slowly and severe vacuolar degener Accepted October 31, 1979 . Received August 7, 1979 watd, Department of Physiology, University of Kansas Medical Center, Kansas City, Kansas 66103. ation is not evident for several weeks (Foster et at., 1937) . In a previous study, we showed that 2 days after hypophysectomy hamster ovaries in vitro produce large amounts of progesterone (P) and small amounts of testosterone (T) and estradiol-1713 (E2 ) despite the lack of gonado tropins (Taya and Greenwald, 1979a) . More over, ovaries removed from hamsters 1â€"2 weeks after hypophysectomy still synthesize in vitro large quantities of P and small amounts of T and E2 (Taya and Greenwald, 1979b) . Even as long as 20 days after hypophysectomy, hamster ovaries in vitro and without gonado tropic support are still able to produce â€˜¿ \â€1 ng/mg/h progesterone. Acute treatment of long term hypophysectomized hamsters with LH increases both the in vivo and in vitro produc tion of P and T but not E2 (Taya and Green wald, 1979b The ovaries were weighed to the nearest 0.01 mg and stored in 0.4 ml 95% ethanol an â€"¿ 20Â°C until used for P, T and 17@3-E2 assays. The RIA methods for steroids were the same as previously described (Said apur and Greenwald, 1978a; Terranova and Green wald, 1978) . Antisera for P (Surve et al., 1976) , T (Pang and Johnson, 1974) and E2 (Exley et al., 1971) were used. The lower limits of sensitivity were 5 pg/tube for P and 2 pg/tube for T and E2 assays. Since the T antiserum crossreacts with 5cs-dihydrotestos terone (58%) and androsnerone (2%), the steroid levels are referred to as testosterone equivalents. The inter assay coefficient of variation calculated from control samples run in duplicate with each assay was 4.1% for P, 9.6% for T and 5.2% for E2. The intraassay co efficient of variation analyzed for each steroid from 13, 11 and 8 consecutive sets of assays was 2.4% for P, 0.8% for T and 0.7% for E2.
Dana were analyzed by Student's t test. Differences were judged significant if P<0.05.
Histochemistry
The ovaries were rapidly frozen over dry ice and cut in a cryostat maintained an â€"¿ 20Â°C. The histo chemical procedures were the same as those employed in an earlier study (Saidapur and Greenwald, 1978b) .
The lipids were stained using Sudan Black B or Oil red 0. The methodological details for E@ -3j3-hydroxy steroid dehydrogenase (3i3-HSDH) and glucose-6-phosphate dehydrogenase (G-6-PDH) were similar to those described previously (Baillie et al., 1966; Said apur and Nadkarni, 1972; Saidapur and Greenwald, 1978b) . The procedure for acid phosphanase was described by Pearse (1972) . Appropriate controls were employed for all of the tests (Pearse, 1972) .
Electron Microscopy

RESULTS
Hypophysectomy
performed before 1300 h on proestrus prevented ovulation.
The ripe antral follicles present at the time of operation 
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Serum and Ovarian Levels ofP, Tand E2 in the Hypophysectomized Hamster: Effect of LH
Serum P remained at baseline levels (< 1 ng/ml) from Days 2 to 30 following hypophy sectomy (Fig. 1) the sensitivity of the assay (6 pg/ml) (Fig. 1) . The ovarian P level was also less than 1 ng/mg (Fig. 3) . Concentrations of ovarian T and E2 remained low (1.5 pg/mg ovary). A single i.p. injection of 5 jig LH on Day 10, 20 or 30 after hypophysectomy significantly increased (P<0.05) serum P, but not serum T and E2 (Fig. 2) . However, ovarian levels of both P and T increased significantly (P<0.05) 3 h after the injection of LH whereas E2 was unchanged (Fig. 3) .
Histochemical Changes in Lipids, 3f3-HSDH, G-6-PDH and Acid Phosphatase Activities
Lipids. antral follicles showed weak 3@3-HSDHactivity. G-6-PDH. The interstitium of the hamster ovary contains only traces of G-6-PDH activity (Saidapur and Greenwald, 1978b) . After hypophysectomy there was a further decrease in the enzyme and consequently G-6-PDH was nearly undetectable in the interstitium after Day 6. Occasionally, traces of G-6-PDH were pre sent in degenerating interstitial cells and the gran ulosa cells of atretic preantral follicles. Exoge nous LH had no effect on G-6-PDH activity.
Acid phosphatase.
Intense acid phosphatase activity was encountered only in the granulosa cells of atretic follicles (Figs. 13â€"16 ). In the interstitium, the enzyme was present only in trace amounts between Days 2â€"10 after hy pophysectomy (Figs. 13, 14) . Between Days 10â€" 30, acid phosphatase activity increased in the interstitial cells ( Fig. 14â€"16 ). Following the injection of LH, there was no change in histo chemically demonstrable acid phosphatase.
Ultrastructure oflnterstitial Cells
By Day 10 after hypophysectomy, the of preantral follicles contained varying amounts of lipids depending on the stage of atresia (Figs. were likewise unaffected by the administration of LH (Fig. 5, 7) .
3f3-HSDH. The 3j3-HSDH activity in the interstitium appeared the same from Days 2 to 6 after hypophysectomy and began to decrease gradually by Day 10 (Figs. 8, 9 ). During subse quent days the enzyme was present only in traces and was often undetectable even though NADH-diaphorase was always present. On Day 10, ovarian 3@3 HSDH activity appeared the same in both LH treated and control hamsters (Figs. 9, 10) . However, after LH treatment on
Day 20, an increase in 3@3-HSDHactivity in the interstitium of LH treated animals was evident (Figs. 11, 12) . Atretic granulosa cells of pre of atresia even 1 day after operation ; within 6 days after operation the ovaries contained interstitial tissue and small and medium sized preantral follicles (Taya and Greenwald, 1979a) .
In the present study, changes in serum P, T and E2 levels following hypophysectomy also agree with our previous findings (Taya and Green wald, 1979b (Taya and Greenwald, 1979a) . In all of these experiments, the hamsters were hypophysectomized at 1300 h on Day 4 of the cycle (proestrus).
In the intact hamster, the nonluteab ovary in vitro did not synthesize progesterone on Day 1 and the production rate of progesterone on Days 2â€"4 averaged 0.3 ng/mg/h . Hence, in vitro the ovary of the U hamster produces progesterone at a much greater rate than when the pituitary is present.
Histochemically bong as 30 days after hypophysectomy. Acid phosphatase, a bysosomal enzyme, is generally associated with autolytic processes and there fore is found only in the atretic follicles, as reported previously for the rat (Lobel et al., 1961) and the hamster (Saidapur and Green wald, 1978b) . Thus, the apparent lack of acid phosphatase indicates that there is no appre ciable degeneration of the interstitium until are in close agreement with our previous findings that ovaries removed from hypophy sectomized hamsters still synthesize in vitro large amounts of P and small amounts of T and E2 (Taya and Greenwald, 1979b (Smith, 1930; Levy et al., 1959) . At progressive periods after hypophysectomy, 313-HSDH activ ity gradually declines in the interstitial tissue (Levy et at., 1959) . Three months after hy pophysectomy, no 3@3-HSDHactivity is demon strable and hCG restores 313-HSDH activity in the interstitial tissue (Taylor, 1961) . In addi tion, ultrastructural changes of the rat ovarian interstitial tissue during regression following hypophysectomy have been described (Carithers and Green, 1972a) and these changes are reversed by administration of PMS (Carithers and Green, 1972b) .
In the present study, a single injection of 5 jig LH on Day 10, 20 or 30 posthypophy sectomy resulted 3 h later in significantly increased serum P and ovarian P and T levels (Figs. 2, 3 Scale lines indicate 50 @m. 
